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A CONVENIENT METHOD FOR N4-BENZOYLATION OF CYTIDYLIC AND DEOXYCYTIDYLIC
ACIDS BY MEANS OF O-ETHYL S-BENZOYLDITHIOCARBONATE
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O-Ethyl S-benzoyldithiocarbonate was found to be a useful
reagent for benzoylation of the 4-amino groups of cytidine 5'-
phosphate and deoxycytidine 5'-phosphate. By use of the reagent,
N“-benzoylcytidine and Nu-benzoyldeoxycytidine were also obtained

in high yields.

4-Amino group of cytidine is a highly sensitive amino group toward
electrophiles. Therefore, several protecting groups for the amino group of
cytidine were proposed.l) Among these protecting groups benzoyl and anisoyl
groups are most frequently used because of the stability and the suitability
of the removal condition. There have been reported selective benzoylating
reagents for protection of 4-amino group of cytidine. However, little is
known for cytidylic and deoxycytidylic acids since the nucleotides do not
easily dissolve in organic solvents.

In this communication, we wish to report the N“—benzoylation of cytidylic
and deoxycytidylic acids by means of O-ethyl S-benzoyldithiocarbonate.

The benzoylating reagent, O-ethyl S-benzoyldithiocarbonate (1), was pre-
2,3)

pared in 90% yield by a modification of the procedure of Nair.
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Cytidine 5'-phosphate (0.1 mmole) was treated with 1 (0.5 mmole) in dry
dimethylformamide (DMF) (5 ml) at room temperature for 4 hr. N"’-Benzoylcytidine
5'-phosphoric benzoic anhydride (3) was formed. It was detected by paper
electrophoresis developed by 0.05 M phosphate buffer, pH 8.0. Then the mixture
wag concentrated in vacuo. The residue was treated with 2N-sodium hydroxide at
room temperature for 20 min. Dowex 50W-X2 (pyridinium form) was added for
neutralization. After removal of the resin by filtration, the filtrate was
further passed through a column of Dowex 50W-X2 (pyridinium form). The eluate
was washed with ether and concentrated to dryness. N“—Benzoylcytidine 5!'=-phos-
phate (4a) was obtained in 83% yield as an oily substance [aggg 303, 259 (£18,800);
'ngg 286, 234 nm, Rf; 0.35 (A)4)], which was homogeneous on paper chromatography.

In the same manner, N#-benzoyldeoxycytidine 5'-phosphate (4b) was obtained

in 80% yield [2H20 304, 259 (£18,800); X520 283, 233 mm, Re; 0.42 (A)“)J.
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Further, the benzoylation of cytidine and deoxycytidine by means of 1 was
attemped. When cytidine (1 mmole) was treated with 1 (5 mmole) in dry pyridine
(10 ml) at room temperature for 4 hr, Nq'-benzoylcytidine (5a), mp. 220°C (lit.S)
219°C), was obtained in 82% yield [)\ﬁggﬂ 303, 259 (¢ 22,300); ALTOH 286, 234 nm,
RE; 0.67 (3)4)].

In a similar manner, N“—benzoyldeoxycytidine (5b), mp. 204-205 C (1it.
205-207°C), was obtained in 86% yield[ AESOH 504, 259 (£20,900); ALTOH 28,
252 nm, Rf; 0.77 (B)‘*)]. ’

6)

In addition, benzoic dimethyl-

9] dithiocarbamic anhydride (2)2) was
NHC‘@ employed as a benzoylating reagent in
OJN\ place of 1.
07 o
(5a)R:0H o S
o GoRH (O)tsinerse (2

When the coumpound 2 (5 mmole) was treated with cytidine (1 mmole) in dry
dimethyl sulfoxide (DMSO) (5 ml) at room temperature for 2 days, Nl"-benzoyl-
cytidine (5a) was obtained in almost quantitative yield.

In the same manner, Nq-benzoyldeoxycytidine (5b) was also obtained almost
quantitatively.

In these reactions, it was found that DMSO is superior to other solvents
such as pyridine and DMF.

It was found that 2 was not effective for benzoylation of cytidine 5'-
phosphate. When 2 was treated with cytidine 5'-phosphate, 4a was obtained in
only 15% yield.

It can be said that the reagent 1 is more suitable than 2-chloromethyl-4-

nitrophenyl benzoate which was reported previouslylh).

The authors heartily thank Professor Teruaki Mukaiyama for his encouragemen

and discussion throughout the investigation.
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